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The Clinical Spectrum of Sjbgren's Syndrome
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ment of Medicine, University of California, San Francisco. Taken from tran-
scriptions, they are prepared by Drs. David W. Martin, Jr., and Robert W. Schrier,
Assistant Professors of Medicine, under the direction of Dr. Lloyd H. Smith, Jr.,
Professor of Medicine and Chairman of the Department of Medicine. Requests
for reprints should be sent to the Department of Medicine, University of Cali-
fornia, San Francisco, San Francisco, Ca. 94122.

DR. SMrI: Mikulicz first described the patho-
logical changes in the salivary and lacrimal
glands and the associated clinical manifestations.
In the following years there were other contri-
butions relating to this interesting syndrome.
These contributions were culminated in the ex-
cellent clinical work of the Swedish ophthalmol-
ogist, Henrich Sjogren, in the 1930's. It is-part
of the injustice of medical history that this syn-
drome has become known as Sjogren's syndrome,
and Mikulicz's syndrome has been somewhat sub-
merged. The Medical Staff Conference today
will be devoted to a consideration of this inter-
esting disorder. The case history will be given
by Dr. Watts.
DR. WArrs: t The patient is a 68-year-old cauca-
sian woman who presented with the chief com-
plaint of dry eyes and mouth. Her present illness
began two years before admission when pruritus
developed in association with increasing dryness
and redness of the skin. The dryness of mouth
caused some interference with speech and swal-
lowing, and the patient noted a grainy sensation
and dryness of her eyes. Dryness and pruritus
of the vaginal mucosa were also prominent com-
plaints. The patient also fatigued easily and ex-
perienced an increase in dental caries over the
same period of time. The patient's past medical
oLloyd H. Smith, Jr., M.D., Professor and Chairman, Department

of Medicine.
tDavid Watts, M.D., Resident in Medicine.

history was unremarkable except for a possible
allergic sensitivity to penicillin. On physical ex-
amination the patient's blood pressure was 160/90
mm of mercury, pulse 100 beats per minute, and
respirations 18 per minute. The skin was dry and
scaly, the parotid glands slightly enlarged but
not tender. The Schirmer test showed 10 mm of
bilateral wetting. No abnormalities were noted
on examination of the heart, lungs and abdomen,
and there were no pathologic changes in the
joints. The erythrocyte sedimentation rate was
36 mm in one hour. Leukocytes numbered 3,000
per cu mm with 52 percent polymorpholeuko-
cytes. The blood sugar was normal, and the
serum uric acid was 8.9 mg per 100 ml. Serum
protein electrophoresis showed a slightly ele-
vated gamma globulin fraction, and there was
a positive antinuclear antibody with a speckled
pattern. The rheumatoid factor was positive at a
1 to 3,200 titer. An x-ray film of the chest and
electrocardiogram were within normal limits.
During the stay in hospital, salivary scintigra-

phy with 99m technetium showed a decreased
accumulation in the parotid glands. There was
only transient uptake in the submandibular
glands, and there was no accumulation of the
label in the mouth during the course of the study.
The findings were interpreted as very abnormal.
A sialogram was normal on the right side and
abnormal on the left. A lip biopsy revealed in-

CALIFORNIA MEDICINE 63
The Western Journal of Medicine



creased infiltration of plasma cells and lympho-
cytes, as well as hyperplasia of the epithelial cells
of the salivary ducts. Thickening of the walls of
the salivary ducts and a moderate increase of
connective tissue throughout the stroma were
also observed. These findings were consistent
with the diagnosis of Sjogren's syndrome.
DR. SMITH: We are pleased to have Dr. Martin
Shearn to discuss this case. Dr. Shearn has had a
long time interest in this syndrome and has re-
cently published a superb monograph on this
topic.
DR. MARTIN A. SHEARN: * Thank you, Dr. Smith.
Perhaps we can define Sjogren's syndrome as a
chronic inflammatory disorder, characterized by
dryness of the mouth, eyes, and other mucous
membranes, and frequently associated with a
rheumatic disease. Today's patient illustrates a
number of the clinical characteristics of Sjogren's
syndrome. She presented with dryness of the
eyes, mouth, and vagina. She had the typical
serological, reactivity so often seen in Sjogren's
syndrome, manifested by hypergammaglobuline-
mia and positive reactions to tests for antinuclear
antibody and rheumatoid factor. Confirmatory
evidence for the diagnosis is offered by the char-
acteristic histopathology in her minor salivary
glands.

Ocular Tests
Although Sjogren's syndrome is a systemic dis-

order, the diagnosis may most often be estab-
lished by directing attention to the eyes and sali-
vary glands. The anterior surface of the normal
eye is protected by a tear film made up largely
of lacrimal secretions. In Sjogren's syndrome
there is atrophy of the secretory epithelium of
both the major and the minor lacrimal glands,
leading to desiccation of the cornea and conjunc-
tiva (keratoconjunctivitis sicca). In advanced
cases, the cornea may undergo severe damage;
in such instances, epithelial strands are seen
hanging down from the corneal surface (kera-
titis filiformis), in association with degeneration
of the conjunctival epithelium. This late result
may be prevented by the use of artificial tears
which indicates the importance of early diagnosis.
The ocular test most widely used for diagnosis

is the Schirmer test: filter paper strips placed
under the eyelids at the inner canthus measure

Martin A. Shearn M.D., Associate Clinical Professor of Medi-
cine, University of California San Francisco, and Director of Medical
Education, Kaiser Foundation Hospital Oakland.

the quantity of tears secreted in 5 minutes in re-
sponse to irritation. A normal young person
usually wets 15 mm or more of the paper strip.
Since hypolacrimation accompanies age, about
one-third of presumably normal elderly persons
may wet only 10 mm of the paper in 5 minutes.
When wetting of 5 mm or less is employed as
the cut-off point, about 15 percent of normal
persons and patients with Sjbgren's syndrome are
misclassified.1 This, then, is a crude test which
is of limited value and may not be sensitive or
specific enough for our usual clinical purposes.
Since better tests are available, our attention
should be directed to them. The relative merit of
the various ocular diagnostic techniques has re-
cently been reviewed.2
A simple and useful technique for the diagno-

sis of Sjogren's syndrome is measurement of tear
lysozyme concentration by electrophoresis or by
deter-mining the diameter of lysis on agar plates
impregnated with M. lysodeikticus. So tested,
lysozyme concentration is found to be low in
tears of patients with keratoconjunctivitis sicca
and tends to vary with the severity of the disease.
The test is highly reliable and yields excellent
separation of normal subjects from patients with
Sjogren's syndrome.
The characteristic signs of keratoconjunctivitis

sicca are best evoked by ocular staining tech-
niques. One of the most useful and widely em-
ployed materials for such staining is rose bengal,
a fluorescein derivative. When a drop of rose
bengal solution is instilled into the eye of a pa-
tient with Sjogren's syndrome, that portion of the
eye which fills the palpebral aperture takes up
the dye. In the fully developed disease, red tri-
angles with their base toward the limbus are
seen. The cornea, especially in its lower portion,
is also stained (Figure 1). Such findings are
pathognomonic of Sjogren's syndrome.

Salivary Gland Abnormalities
One of the major characteristics of Sjogren's

syndrome is parotid enlargement. Approximately
25 to 50 percent of patients with Sjogren's syn-
drome present with enlargement of one or more
parotid or submandibular glands. Salivary gland
enlargement may occur in certain other diseases,
such as hyperlipoproteinemia, malnutrition, cir-
rhosis of the liver, and diabetes mellitus. In such
conditions, the glands tend to feel soft and puffy,
and the mouth and eyes are not usually dry. The
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Figure 2.-Parotid biopsy specimen from patient
with Sjoigren's syndrome showing epimyoepithelial
island (arrow) and intense lymphocytic infiltration.

Figure 1.-Appearance of the eyes with rose bengal
solution in keratoconjunctivitis sicca.

clinical setting in which the salivary enlargement
occurs should help to suggest the diagnosis.
When the salivary glands become atrophic,

saliva becomes deficient in quantity and is quali-
tatively altered, resulting in xerostomia. The
mouth becomes exceedingly dry and the lips and
oral mucous membranes become atrophic. The
patient has difficulty in speaking, swallowing,
and eating. Other effects of salivary gland atro-
phy are anosmia and rampant dental caries. Ap-
parently saliva is necessary for healthy dentition.
Its importance was demonstrated in a study in
which the number of caries that developed in
hamsters fed a cariogenic diet and simultaneously
desalivated was ten times the number that oc-
curred in those on the diet alone.3
A number of procedures have been employed

to assess salivary gland function, including meas-

urements of salivary flow, sialography, and sa-

livary scintiscan. Sialography is a worthwhile
adjunct to diagnosis, since the sialographic pat-
tern is often abnormal even when the salivary
glands are not clinically enlarged. It tends to
correlate well with the degree of abnornality in

the gland and with the severity of xerostomia.
The procedure, however, may cause pain and
swelling of the gland and there may be extrava-
sation of the dye, which further disturbs glandu-
lar function. Allergic responses to contrast media
have been recorded.
An extremely promising new technique for sa-

livary gland evaluation is scanning with the radio-
active element 99m technetium (99mTc). Nornal
salivary gland concentrates 99mTc, producing a
bright image on the scintiscan; the diseased gland
fails to concentrate this material appropriately.4
Sequential salivary scintigraphy yields curves of
the uptake and excretion of 99mTc by salivary
glands. In the normal gland there is rapid up-
take, peaking at about a half-hour; radioactivity
appears in the oral cavity in approximately 10
minutes. In patients with Sjogren's syndrome the
curve usually fails to peak within an hour, and
the oral cavity often shows no evidence of radio-
activity throughout the study. This test is simple,
free of side effects and non-invasive. It appears
to be of special use in monitoring changes in
salivary gland function induced by therapeutic
maneuvers or that occur during the course of
disease.

Confirmation of Sjogren's syndrome may be
obtained by salivary gland biopsy. The patho-
logical picture, apparently unique to this disease,
has two basic features: massive lymphoid infiltra-
tion with atrophy of the acinar tissue, and ductal
alterations characterized by intraductal cellular
proliferation leading to narrowing of the lumen
and eventually to the formation of compact cellu-
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Figure 3.-Biopsy specimen of labial mucosa from
a patient with Sjiogren's syndrome showing intraductal
cellular proliferation and lymphocytic infiltration.

lar structures which have been termed epimyo-
epithelial islands5 (Figure 2).

Since the minor salivary glands are also in-
volved in the general polyglandular abnormality
of Sjogren's syndrome, recent attention has fo-
cused on the labial glands as a convenient source
of biopsy material. These are easily accessible;
the biopsy procedure leaves no noticeable scar,
and has few objectionable side effects. The his-
tological abnormality of Sjogren's syndrome in
the labial glands is similar to that in the major
salivary glands, and permits diagnosis (Figure
3). This procedure, however, does not necessarily
supplant parotid biopsy, which may still be re-
quired for patients who present with unilateral
parotid swelling or other features that pose a
diagnostic problem.

Associated Connective Tissue Diseases
One reason that Sjogren's syndrome has been

of great interest to medicine is its frequent asso-
ciation with other disease. As Chart 1 shows,
Sjogren's syndrome may be found in association
with rheumatoid arthritis, scleroderma, lupus
erythematosus, polymyositis, chronic hepatitis,
Hashimoto's thyroiditis, pulmonary fibrosis, or
lymphoproliferative neoplastic disorders. All have
in common certain autoimmune characteristics;
and in each, lymphocytic infiltration may involve
certain major structures. Of the various disease
states that may be found in association with Sjo-
gren's syndrome, rheumatoid arthritis is most
common. The criteria for its diagnosis are pres-
ent in approximately 30 to 50 percent of patients

with Sjogren's syndrome,87 and if patients with
rheumatoid arthritis are appropriately studied
for the presence of Sjogren's syndrome, a signifi-
cant minority will prove to have this disorder.
Ocular screening by rose bengal in patients with
rheumatoid arthritis has revealed keratoconjunc-
tivitis sicca in 10 to 15 percent, while in one
study 34 percent of those with advanced rheuma-
toid arthritis had this ocular complication.8 If
one were to subject these patients to further di-
agnostic study, utilizing for example lip biopsy
or salivary scintiscan, it is estimated that a quar-
ter of them might be found to have Sjogren's
syndrome.

Systemic Manifestations
Not only hypofunction of the salivary and lac-

rimal glands, but also dryness of the pharynx,
trachea, nasal mucosa, bronchi, vagina, and skin
are features of Sjogren's syndrome. Sjogren's syn-
drome also affects a variety of other tissues and
organs. Of the systemic manifestations, the renal
are among the most interesting. Renal tubular
acidosis presenting as hyperchloremic acidosis
may occur in approximately 20 percent of pa-
tients with Sjogren's syndrome. The defect in
renal acidification is usually of Type I (classic,
gradient, or distal). Such a defect is related to
the inability of the distal nephron to overcome a
steep hydrogen ion concentration gradient. Sev-
eral cases of Sjogren's syndrome in association
with physiological dysfunction of the proximal
tubule have also been reported. In one of these
cases, aminoaciduria, phosphaturia, uricosuria,
and nephrogenic diabetes insipidus were pres-
ent.2 Renal tubular acidosis of a subclinical or
incomplete form, lacking the overt feature of
hyperchloremic acidosis, has also been noted in
patients with Sjogren's syndrome and to be un-
covered by an ammonium chloride lolading test.9
Osteomalacia, nephrocalcinosis, and hypokalemia
may all occur in association with the renal tubu-
lar acidosis of Sjogren's syndrome. Renal biopsy
in patients with Sjogren's syndrome often reveals
changes of chronic interstitial nephritis with lym-
phocytic infiltration and fibrosis of the interstitial
areas, as well as periglomerular fibrosis and ab-
normalities of the tubules. The glomeruli are for
the most part preserved. Electronmicroscopic
studies have failed to show electron-dense depos-
its on the glomerular basement membrane.10 In-
terstitial nephritis may occur at any time during
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Chart 1.-The spectrum of disorders associated with Sjigren's syndrome. (From Shearn MA: Sjogren's Syn-
drome, Philadelphia, W. B. Saunders Co., 1971.)

the life history of the patient with Sj6gren's syn-
drome, and in some it may progress to renal in-
sufficiency and uremia.2
Although glomerulonephritis has been observed

in patients with Sjogren's syndrome, it is rare,
and usually associated with mixed cryoglobuline-
mia."' Why, in contrast to systemic lupus erythe-
matosus, does Sj6gren's- syndrome often spare the
glomerulus in spite of many clinical similarities
between these two diseases? A possible explana-
tion was provided by the demnonstration of a
striking absence of reactivity against deoxyribo-
nucleic acid (DNA) in serum of patients with
Sjogren's syndrome. Such reactivity is generally
seen in patients with lupus erythematosus and
immune complex disease.'1 Since antibodies to
DNA may participate in the pathogenesis of sol-
uble immune complex deposition, a possible ex-
planation is thus offered for glomerular sparing
in Sjogren's syndrome.

Lymphoproliferation
Another intriguing aspect of Sjogren's syn-

drome is the occurrence of lyipphoproliferative
neoplasms in an incidence far above that which
could be explained by chance alone. To date
some 40 or so patients have been reported to
have Sjogren's syndrome and associated neo-
plasms, the majority being undifferentiated lym-
phomas. In Sjogren's syndrome there appears to
be a spectrum of abnormalities ranging from
lymphocytic infiltration in glandular structures,
through intense lymphocytosis in organ struc-
tures, to frank lymphatic malignant neoplasia.
Of 58 patients with Sjogren's syndrome in one
study,12 reticulum cell sarcoma developed in
three and Waldenstrom's macroglobulinemia in a
fourth. Other patients have been observed to
have extrasalivary lymphoid abnormalities suffi-
ciently pronounced to arouse clinical suspicion of
lymphoma. In some of these cases lymph nodes
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contain cells of primitive appearance which ob-
scure the glandular landmarks.

Patients with lymphoid abnormalities are con-
siderably more likely to show generalized lymph
node enlargement, salivary gland swellings, sple-
nomegaly, purpura, vasculitis, and neuropathy
than those without such abnormalities. There is
a lower incidence of rheumatoid arthritis in these
patients than in patients with Sjogren's syndrome
in whom lymphoproliferative diseases do not de-
velop. Of interest is the fact that malignant lym-
phoma is being observed in a number of other
clinical settings characterized by immunological
aberrations and autoimmunity." Another pos-
sible parallel to Sjogren's syndrome is seen in
mice that survive a graft-versus-host reaction,
then succumb to malignant lymphoma. In addi-
tion, lymphoma develops with relative frequency
in the New Zealand Black (NZB) mouse, which
incurs a disease in many ways similar to Sjbgren's
syndrome.

Immunological Findings
One of the most characteristic features of Sjo-

gren's syndrome is the remarkable immunological
reactivity detected in serum. In the majority of
patients with Sjogren's syndrome, the serum con-
tains antigammaglobulin antibodies, antinuclear
antibodies and gamma globulin in heightened
concentrations. A gamut of other serological ab-
normalities, including antibodies against salivary
duct, lacrimal gland, smooth muscle, mitochon-
dria, and thyroid gland have all been noted.
Rheumatoid factor has been detected in over 90
percent of cases, irrespective of the presence or
absence of rheumatoid arthritis.6 About 50 per-
cent of patients have antibodies directed against
salivary duct cells,'4 and the LE preparation is
positive in some 15 to 20 percent of patients with
Sjogren's syndrome. Serological abnormalities
tend to occur in families of patients with Sjo-
gren's syndrome and are seen in family members
without overt evidence of disease.2 In spite of
the tendency to increased humoral antibody con-
centrations, cell-mediated immunity has been
shown to be impaired in Sjogren's syndrome.
Peripheral blood lymphocytes are functionally
abnormal in their response to mitogenic agents.
Patients with Sjbgren's syndrome also have a de-
creased capacity to develop delayed hypersensi-
tivity to a specific contact allergen.'5 Thus it seems
that there is a discordance of thymus (T ) cell and

bone marrow (B)cell function. Since cell-medi-
ated immunity appears to play a vital role in
immunological surveillance against clones of cells
with oncogenic potential, depression of this func-
tion would seem to have special meaning in a
disease with increased incidence of malignant
neoplasia.

Other laboratory abnormalities include ele-
vated sedimentation rate in approximately two-
thirds of the patients, anemia in one-third, and
leukopenia and eosinophilia in about one-fourth.

NZB Mouse
The NZB mouse, a highly inbred New Zealand

strain originally developed for cancer research,
spontaneously develops autoimmune hemolytic
anemia with a high incidence of positive direct
Coombs tests and, less commonly, antinuclear
antibodies. In the hybrid produced by crossing
the NZB mouse wit,h another inbred strain, the
New Zealand White (NZW), a disease remarkably
similar to systemic lupus erythematosus devel-
oped, including alopecia, skin lesions, splenomeg-
aly, hepatomegaly, autoimmune hemolytic ane-
mia, and immune complex nephritis. Antinuclear
antibodies, positive LE preparations, and a high
incidence of double-stranded DNA were found in
the blood. Of special interest was observation of
the characteristic histopathological features of
Sjbgren's syndrome in the salivary gland tissue of
those animals that were studied after four months
of life.16 As the mice aged, salivary gland ab-
normalities increased and typical epimyoepithe-
lial islands were seen. The cornea and conjunc-
tiva showed changes similar in many ways to the
ocular features of Sjogren's syndrome in man.
These mice harbored the Gross leukemia virus;
and cell-free filtrates from them, injected intra-
peritoneally into young adult Swiss-Webster
mice, produced lymphoid cell hyperplasia, glo-
merlonephritis, and hypergammaglobulinemia in
these animals.'7 Also of note was the develop-
ment of lymphomas in approximately 10 percent
of the NZB-NZW hybrids.
The possible parallels of the mouse disease to

Sj6gren's syndrome as it occurs in man have been
most intriguing. In the mouse the interaction of
genetic, immunological, and viral factors appears
to account in large part for the disease process.
If we were to extrapolate to man, would it be
possible that in a susceptible, genetically predis-
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Figure 4.-Electron micrograph of renal biopsy

specimen from a patient with Sjogren's syndrome
showing microtubular structure (arrow) within a cyto-
plasm of endothelial cell. (From Shearn MA: Sjo-
gren's Syndrome, Philadelphia, W. B. Saunders Co.,
1971.)

posed individual with altered immunologic bal-
ance, a slowly acting agent such as a latent virus
might produce the disease? Thus far, evidence
has not been forthcoming that human Sjogren's
syndrome is a viral disease. However, micro-
tubular structures similar to those observed in
systemic lupus erythematosus have now been
seen in cells from several organs (Figure 4) as
well as in circulating lymphocytes' of patients
with Sjogren's syndrome. Although much con-
troversy surrounds the nature of these structures
many investigators believe they are not actually
viruses but are in some manner virus-related-

perhaps the trace or evidence that a virus has
been present.
The further elucidation of the responsible host

and environmental factors that participate in the
etiology of Sjogren's syndrome should prove im-
portant to our understanding not only of other
connective tissue diseases, but also of the relation
of autoimmunity to malignant neoplasia.

REFERENCES
1. van Bijsterveld OP: Diagnostic tests in the sicca syndrome. Arch

Ophthal 82:10-14, Jul 1969
2. Shearn MA: Sjogren's Syndrome. Vol. II in the series Major

Problems in Internal Medicine, LH Smith, Jr (Ed). Philadelphia,
W. B. Saunders Company, 1971

3. Finn SB, Klapper CE, Volker JF: Intre-oral effects on hamster
caries. In Sognnaes RF (Ed): Advances in Experimental Caries Re-
search. Washington, American Association for the Advancement of
Science, 1955

4. Schall GL, Anderson LG, Wolf RO, et al: Xerostomia in SjQ-
gren's syndrome. Evaluation by sequential salivary scintigraphy. JAMA
216:2109-2116, Jun 28, 1971

5. Morgan WS, Castleman B A clinicopathologic study of ''Miku-
licz's disease". Am J Path 29:471-503, May-Jun 1953

6. Bloch KJ, Buchanan WW, Wohl MJ, et al: Sjogren's syndrome:
a clinical, pathological, and serological study of sixty-two cases. Medi-
cine 44:187-231, May 1965

7. Stolze CA, Hanlon DG, Pease GL, et al: Keratoconjunctivitis
sicca and SIogrenr's syndrome., Systemic manifestations and hematologic
and protein abnormalities. Arch Intern Med 106:513-522, Oct 1960

8. Lackington MC, Charlin VC, Gormaz BA: Kerato-conjunctivitis
sicca y artritis reumatoidea. Rev Med Chile 79:233-237, Apr 1951

9. Shearn MA, Tu WH: Latent renal tubular acidosis in Sjogren's
syndrome. Ann Rheum Dis 27:27-32, Jan 1968

10. Tu WH, Shearn MA, Lee JC, et al: Interstitial nephritis in
Sjogren's syndrome. Ann Intern Med 69:1163-1170, Dec 1968

11. Talal N, Zisman E, Schur PH: Renal tubular acidosis, glomeru-
lonepliritis and immunologic factors in Sjogren's syndrome. Arthritis
Rheum 11:774-786, Dec 1968

12. Talal N, Bunim JJ: The development of malignant lymnphoma
in the course of Sjogren's syndrome. Am J Med 36:529-540, Apr 1964

13. Cammarata RJ, Rodman GP, Jensen WN: Systemic rheumatic
disease and malignant lymphoma. Arch Intern Med 111:330-337,
Mar 1963

14. Feltkamp TE, van Rossum AL: Antibodies to salivary duct cells,
anrd other autoantibodies, in patients with Sjogren's syndrome and other
idiopathic autoimmune diseases. Clin Exp Immun 3:1-16, Jan 1968

15. Leventhal BG Waldorf DS, Talal N: Impaired lymphocyte
transformation and delayed hypersensitivity in Sjogren's syndrome. J
Clin Invest 46:1338-1345, Aug 1967

16. Kessler HS: A laboratory model for Sjogren's syndrome. Am J
Path 52:671-685, Mar 1968

17. Mellors RC, Huang CY: Immunopathology of NZB/BL mice.
V. Viruslike (filtrable) agent separable from iymphoma cells and
identifiable by electronmicroscopy. J Exp Med 124:1031-1038, Dec 1,
1966

HYPOPHYSECTOMY FROM ABOVE-NOT FOR DIABETICS
Doing any type of hypophysectomy from above in diabetics is bad business.

About ten years ago at Memorial Hospital this procedure was done for two kinds
of cases-diabetic retinopathy and metastatic breast cancer. It turned out that
in the breast cancers there were never any postoperative convulsions. But in 90
percent of the diabetics there were convulsions over penods as long as five years.
The vasculature is so poor in these people that by reflecting the frontal lobes and
pushing them around, you create damage that leads to convulsions. This fact
led many people to give up hypophysectomy from above in late-stage diabetics.

-PANEL DISCUSSION ON MANAGEMENT oP DIABEBTIC RETINOP-
ATHY

Extracted from Audio-Digest Ophthalmology, Vol. 9, No. 13, in
the Audio-Digest Foundation's subscription series of tape-recorded
programs. For subscription information: 1930 Wilshire Blvd.,Suite 700, Los Angeles, Ca. 90057
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